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Genetic biocontrol, also known as genetic pest management and
genetic control, is an active research space. Here we have
aggregated research and media reporis that have appeared since the
previous Newslelter.

Gene Drive: Natural

9/2/2021  Unravelling the mvstery of fomale meiotic drive, where we are
Clark, F. E. and Akera, T.
Open Biol
hitpg//dotorg/10 1098/ r0b 210074
Female meiotic drive is the phenomenon where a selfish genetic element
alters chromosome segregation during female meiosis to segregate to the
egg and transmit to the next generation more frequently than Mendelian
expectation. While several examples of female meiotic drive have been
known for many decades, a molecular understanding of the underlying
mechanisms has been elusive. Recent advances in this area in several model
species prompts a comparative re-examination of these drive systems. In
this review, we compare female meiotic drive of several animal and plant
species, highlighting pertinent similarities.

ED_006741_00009290-00002



8/26/2021

e Brotseti § st 1

Iostigous i

serbnsherd i e : yebvubont

Parallel pathways for recrutting effector protems determing centromere
drive and suppression

Kumon, T., Ma, J., Akins, R. B, Stefanik, D, Nordgren, C. E., Kim, J., et
al.

Cell

https/dotorg/ 101016/ 021 2021 07.037

Selfish centromere DNA sequences bias their transmission to the egg in
female meiosis. Evolutionary theory suggests that centromere proteins
evolve to suppress costs of this centromere drive. In hybrid mouse models
with genetically different maternal and paternal centromeres, selfish
centromere DNA exploits a kinetochore pathway to recruit microtubule-
destabilizing proteins that act as drive effectors. We show that such
functional differences are suppressed by a parallel pathway for effector
recruitment by heterochromatin, which is similar between centromeres in
this system. Disrupting the kinetochore pathway with a divergent allele of
CENP-C reduces functional differences between centromeres, whereas
disrupting heterochromatin by CENP-B deletion amplifies the differences.
Molecular evolution analyses using Murinae genomes identify adaptive
evolution in proteins in both pathways. We propose that centromere
proteins have recurrently evolved to minimize the kinetochore pathway,
which is exploited by selfish DNA, relative to the heterochromatin pathway
that equalizes centromeres, while maintaining essential functions.
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Gene Drive: Engineered

Mosoutio transcenesis for malaria conpral
Dong, S., Dong, Y., Simdes, M. L. and Dimopoulos, G.
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Trends in Parasitology

httpe//dotorg/10 1016/ pt 2021 08 001

Malaria is one of the deadliest diseases. Because of the ineffectiveness of
current malaria-control methods, several novel mosquito vector-based
control strategies have been proposed to supplement existing control
strategies. Mosquito transgenesis and gene drive have emerged as
promising tools for preventing the spread of malaria by either suppressing
mosquito populations by self-destructing mosquitoes or replacing mosquito
populations with disease-refractory populations. Here we review the
development of mosquito transgenesis and its application for malaria
control, highlighting the transgenic expression of antiparasitic effector
genes, inactivation of host factor genes, and manipulation of miRNAs and
IncRNAs. Overall, from a malaria-control perspective, mosquito
transgenesis 1S not envisioned as a stand-alone approach; rather, its use is
proposed as a complement to existing vector-control strategies.
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8/31/2021 Grene drive sscape from resigtance depends on mechanmism and ecology
Cook, F., Bull, J. J. and Gomulkiewicz, R.
bioRxiv
hitpe//doLorg/ 10, 1101/2021 08 30458291
Gene drives can potentially be used to suppress pest populations, and the
advent of CRISPR technology has made it feasible to engineer them in
many species, especially insects. What remains largely unknown for
implementations 1s whether anti-drive resistance will evolve to block the
population suppression. An especially serious threat to some kinds of drive
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is mutations in the CRISPR cleavage sequence that block the action of
CRISPR, but designs have been proposed to avoid this type of resistance.
Various types of resistance at loci away from the cleavage site remain a
possibility, which is the focus here. It is known that modest-effect
suppression drives can essentially "outrun&#039; unlinked resistance even
when that resistance is present from the start. We demonstrate here how the
risk of evolving (unlinked) resistance can be further reduced without
compromising overall suppression by mtroducing multiple suppression
drives or by designing drives with specific ecological effects. However, we
show that even modest-effect suppression drives remain vulnerable to the
evolution of extreme levels of inbreeding, which halt the spread of the drive
without actually interfering with its mechanism. The landscape of
resistance evolution against suppression drives is therefore ......

Genetic Biocontrol

8/17/2021 Genetically Modified Mosquitoes
Caragata, E. P, Lee, Y. and Buckner, E. A.
EDIS
htps/dotorg/10 3247 Yedis-in1326-202 1
Genetically modified (GM) mosquitoes are controversial, partly
because of misinformation. This publication provides science-based
information about GM mosquitoes to the public and anyone involved
in mosquito control. It explains what GM mosquitoes are and why they
are being investigated as a tool for mosquito control. Describes a GM
mosquito pilot project in Florida, and includes FAQs and answers
explaining how GM mosquitoes are created and their potential impacts
on people and the environment.

Wolbachia

whiel Wolbachia genome romams siable after 7 vears in Australian
Aedes segvet Deld nopulations

Dainty, K. R., Hawkey, J., Judd, L. M., Pacidonio, E. C., Duyvestyn, J.
M., Gongalves, D. S_, et al.

Microb Genom

httpsy/dotorg/ 101099 mpen 0000641

Infection of wMel Wolbachia in Aedes aegypti imparts two signature
features that enable its application for biocontrol of dengue. First, the

9/2/2021
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susceptibility of mosquitoes to viruses such as dengue and Zika is
reduced. Second, a reproductive manipulation is caused that enables
wMel introgression into wild-type mosquito populations. The long-term
success of this method relies, in part, on evolution of the wMel genome
not compromising the critical features that make it an attractive
biocontrol tool. This study compared the wMel Wolbachia genome at
the time of initial releases and 1-7 years post-release in Cairns,
Australia. Our results show the wMel genome remains highly conserved
up to 7 years post-release in gene sequence, content, synteny and
structure. This work suggests the wMel genome is stable in its new
mosquito host and, therefore, provides reassurance on the potential for
wMel to deliver long-term public-health impacts.

African
Genetic B
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Tha Consortium was officially lsunched on 3th November 2020 by inaugural not-for- profit
mamber organizations basad in Africa. The meamber organizations included the Alica Ons
Health Network (AIOHNet, Africa Biokeoica! Sately Associalion (ABSAY The Mulilatersl

Mosouiln Control Association {PAMOA)Y and the GeneConvens Global Collaborative

{GanaConvanal,
Tha main objsclive for astablishment of the Consortium 8 10 provide a plationm for

irferaction among Afrcan experts and instifutions 1o enhance opporiunities for lechriogl

capacity strangthening, knowladgs sxchangs and deliberation gbout the challenges and
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opporiunities of genstio bocontro! technologies for the public good, which will strengthen
African influence on their development and provide oritiosl input for decisior-making by

product developers, policy makerg, and other siakeholders,

onferences in 2022

Gene Drives and Selfish Genestic Genetic Bioconirol New Biclagical
Flements Platforms for Affecting Phenotype Changes for
Control

e Presented by: Keysione Symposia

s Scientific Organizers: David A.
CO'Brochta, Fred Gould, Amanda

e Presented by Gordon Research
Conferences

Larracuente and Owain Edwards

Date: January 23 - 26, 2022

Location: Granlibakken Tahoe, Tahoe
City, CA, USA

Abstract Deadiine: Oclober 14 2021

e  Scientific Organizers: Alfred Handler

and David O'Brochta
Date: June 28-July 1, 2022

Location: Four Points Sheraton /
Holiday Inn ExpressVentura, CA, US
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9/20/2019 {ene Drve Mosowieey: Brthicy, BEnvironment and Efficacy

Wilburn, L.

SciencelnnovationUnion

hitpel/science-union org/articlelist/2019/9 20 sene-drive-mosguitoes-
ethigs-envirgnment-and-efficacy

The Bill and Melinda Gates foundation has recently donated over $75
million to fund gene drive mosquito research by Target Malaria , a
consortium that aims to develop technology for malaria control. The first
planned release of gene drive mosquitoes ......

9/2/2021 Cenetically Moditied Mosquitoesg - What's The Real Story?
SPW Staff
Southeast Product Weekly
hitps/southeastproducswesklv comy/200 oW O eeneticallvemodiBed-
mosquitoes-whats-the-real-story/
You’ve heard about the genetically modified mutant mosquitoes being
released in the Florida Keys — but what exactly is going on, and how,
and why? Basically, researchers in parts of the Florida Keys are
releasing male mosquitoes that have been ......

EPA Seeks Public Comment on Provosed Amendment to Experimental
Lise Permu for Genetically Engineered Mosquitoss

9/1/2021
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PCT Staff

Pest Control Technology

https/www potonline com/article/epa-public-comment-genetically-
modified-mosquitoss/

EPA is seeking public comment on a proposed amendment to extend
and expand an approved Experimental Use Permit (EUP). The EUP
currently allows Oxitec Ltd. to field test the use of genetically
engineered Aedes aegypti mosquitoes as a way to ......

9/1/2021 U FAFAS E%asearc:herg Hxplain Scienge Behind Genencally Modified

Y i

Pest Control Technology

https/Ywww o petondine comvarticle/utresearchers-explain-science-
behind-gensticallv-modified-mosquitoes/

South Florida residents seeking science-based information about
genetically modified mosquitoes can access a new, online resource from
University of Florida scientists at the UF/IFAS Florida Medical
Entomology Laboratory.* Genetically Modified Mosquitoes” is the

latest publication on Ask IFAS, UF/IFAS’ ...
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